The dogs studied originated from a purebred Boxer kennel. In 1949 a 2 year old female, highly valued for breeding, which had a chronic intractable hemorrhagic diarrhea was purchased and brought into the kennel. In 1951 a daughter of this dog had a similar chronic diarrhea. The disease did not occur again for many years.
In the spring of 1962 several litters of pups approximately 6 weeks of age became acutely ill, showing diarrhea, dehydration, depression and anorexia. One pup died, while others recovered over a period of several weeks. Late in 1962 one of these dogs developed a chronic hemorrhagic diarrhea. The condition appeared to spread through the young dogs in the kennel with new cases occurring at intervals of weeks or months until a total of nine were affected by early 1964. When treatments of affected dogs proved ineffective, several were referred to our clinic. Subsequently we visited the kennel.
Disease conditions endemic to the kennel included demodectic mange, coccidiosis, ancyclostomiasis, ascariasis, and infectious tracheobronchitis. Callo-sities were common in older dogs. Canine distemper, hepatitis, and leptospirosis were not a problem, apparently having been well controlled by puppy immunization. Kennel sanitation was very good.
The diet of all dogs in the kennel included cooked rice, cooked oatmeal, beef, eggs, milk, cottage cheese, sour cream, and a commercial dog meal. Vitamins and steamed bone meal were added. Horsemeat and fish were not a part of the diet.
A superficial study of the genetic background of the dogs in the kennel revealed that almost all of them were closely related to one nationally famous stud dog and many of them were descendants of the female that had the incurable diarrhea in 1949.
All nine affected dogs were examined clinically, various treatments were employed in five, three were autopsied and three were held as affected untreated control animals (Table I ).
Incidence
Even though a small number of dogs of other breeds were housed in the same kennel, only Boxers were affected. Of the [30] [31] [32] [33] [34] [35] Boxers, many of which were older dogs used for breeding, 9 developed the diarrhea. They were all between 5 and 18 months of age with the exception of one which was 4 years old. Both males and females were affected. Three of the nine had previously been affected by the acute dysentary described earlier. Some of the individuals were a little timid; none were unduly nervous or hyperexcitable.
Clinical Features
The diarrhea appeared abruptly in some dogs and gradually in others. Prodromal signs were never observed. The onset and course were afebrile and signs of systemic illness were lacking.
With one exception, all affected dogs appeared in good health, were not dehydrated, ate well, maintained their weight and had fine hair coats in spite of the diarrhea. One dog that had had severe diarrhea for 5 months accompanied by generalized pustular demodectic mange showed severe weight loss and emaciation. One dog would never run freely, but instead ran or trotted in a cautious crouching manner.
Affected dogs passed feces more frequently than normal, 10 to 15 times daily, and the urge to defecate was easily stimulated by exercise or feeding. The stools were deposited in soft piles or pools. They were tan in color, soft to very soft in consistency and had a granular glistening surface and a characteristic offensive odor. Often the feces were foamy. Occasionally small amounts and sometimes pools of mucus were passed with the feces. The majority of affected dogs passed blood with the stool.
In some instances a soft tan stool was deposited and then terminally a small amount of blood. At times, with or without treatment the stool was semiformed and tan in color with a granular surface and some blood. Neither profuse watery diarrhea nor profuse hemorrhagic diarrhea were seen.
Proctoscopic examination w-as performed on eight affected dogs. One dog which had been passing soft stools intermittently without blood had no discernible proctoscopic lesions. Three dogs that were passing frequent soft and bloody stools had several small (up to 4 mm diameter) red foci of mucosa which appeared friable and bled when rubbed with the proctoscope. Two others that were passing soft and bloody stools had several small (up to 5 mm wide and 12 mm long), irregular, shallow depressed areas that were dull red in color and that lacked the luster and smoothness of the surrounding mucosa. One chronically, severely affected dog showed numerous shallow depressed areas and a reddened mucosa that bled easily. The dog most severely affected had a fiery red, glistening, granular colon surface that bled profusely shortly after insertion of the proctoscope.
Barium enema-air contrast radiographs were made of five dogs. In three moderately affected dogs the contour of the barium or air-filled colon had an irregularly scalloped, almost sawtoothed appearance, (as opposed to the smooth sharp lines of the normal barium or air-filled colon). One of the three had 1 to 3 questionable pinhead size barium projections from the profile. The extent of decreased lumen diameter was difficult to evaluate. A fourth, moderately affected dog had a localized constriction in the colon at a level adjacent to vertebra L5. One mildly affected 2 year old male dog had no discernible radiographic abnormalities of the colon, but showed extensive spondylosis deformans of the posterior thoracic and anterior lumbar vertebrae.
Laparotomy was performed on three affected dogs. Colic and ileocecal lymph nodes were enlarged in all three. The small intestine was deep brown colored in two dogs, and light brown in the third.
Clinical Laboratory Findings
Fecal parasite examinations were carried out on the affected dogs and on an equal number of unaffected dogs of similar ages from the kennel. There was no greater incidence of endoparasitism among the affected dogs.
A number of dogs from each group had Toxocara, Ancyclostoma or Trichuris ova in the feces. Isospora oocysts and Giardia trophozoites and cysts were also found. Neither entamoebae nor trichomonads were encountered.
Bacteriological cultures of the feces of affected dogs always yielded Escberichia coli and frequently Protew spp. and Candida albicans. Salmonella newport was recovered from the feces of one dog. Wet drop preparations of the feces of affected dogs showed neutrophils and erythrocytes in numbers that varied in direct relation to the severity of the diarrhea. Massive numbers of thick-walled spores that sometimes budded were always present in the feces of one dog. After some study they were considered to be nonpathogenic.
Treatment
Antiprotozoal agents, antimycotic agents, systemic iodides, changes in diet and short courses (3-5 days) of sulfonamides and antibiotics had no effect on the diarrhea. continued improvement on daily ACTH.
After 9 months of chronic diarrhea: following sulfonamides and mycostatin, continued improvement o n daily ACTH and Lactobacilkr bolets. Dramatic response with chloramphenicol followed by salicylazosulfapyridine.
After 10 months of diarrhea: following diiodo-nitrophenol, mycostatin and chloroquin, dramatic results with chloramphenicol followed by salicylazosulfapyridine.
Four therapeutic agents were given special attention in therapy trials. Adrenocorticotrophic hormone (ACTH) was administered to three dogs at a level of 1 unit per pound body weight daily for extended periods of time. In all cases several weeks of therapy produced gradual improvement in the character of the feces and less blood was passed each day. In one of the dogs, shown later at autopsy to be severely and incurably affected, the feces never became formed. In the two moderately affected dogs the stool became firm and formed and the offensive odor disappeared. I n each case when therapy was discontinued the stool gradually returned to the abnormal state.
Tetracycline was employed in two moderately affected dogs, at a level of 25 mg per pound body weight given in divided doses 3 times daily for 14 days. Tetracycline combined with novobiocin was employed in one of these same dogs at a subsequent time at a level of 120 mg of each antibiotic, 3 times daily for 8 days. When these treatments were employed subsequent to an initial improvement of the stool by some other medication they maintained the stool in the improved state but did not cause any further improvement in the character of the feces.
Salicylazosulfapyridine was employed in one severely affected dog and three moderately affected dogs at a level of 1.5 gm 3 times daily per 40-50 pound dog for extended periods of time. The severely affected dog showed no response. Each of the other dogs showed a gradual improvement in the character of the stool up to a point. While on salicylazosulfapyridine, usually after a period of 2 weeks, the stool became firm and formed, bloodless and odorless, but never returned completely to normal. Whenever treatment was stopped, even after being continucd for periods of up to 40 days, the feces gradually returned to the abnormal state. Chloramphenicol produced the most dramatic results. Employed at a level of 25 mg per pound body weight, 3 times daily for 7 days it was given to one moderately affected dog as the initial treatment and to another that had been treated previously but had relapsed after discontinuation of treatment. Each had had chronic hemorrhagic diarrhea for 9-10 months. In each case there was a dramatic improvement in the character of the feces during the course of treatment.
Passage of blood quickly subsided, the stool became formed and the offensive odor disappeared. Stools were passed less frequently. I n each case the chloramphenicol therapy was followed by a course of salicylazosulfapyridine which maintained and further improved the character of the feces. In one dog when therapy was discontinued after 25 days the stool slowly returned to abnormal. In each case while employing a therapy program which alternated between 1 week of chloramphenicol and 2 4 weeks of salicylazosulfapyridine continuously for 2 '/z months the stool became formed and firm and continued to be normal 11 weeks after therapy was discontinued.
In each of the dogs treated, initial therapy included treatment against concomitant Salmonella spp., Candida albicans, Giardia canis, Isospora spp., and nematode endoparasites whenever they were present. I n limited studies no benefit was observed from the use of dexamethasone, Lactobacillus acidopbilus bollets, or diphenoxylate hydrochloride with atropine sulfate.
Three moderately affected dogs were maintained as untreated controls and showed no improvement over a 1 year period.
Pathology Autopsy Findings
Two severely affected dogs were subjected to euthanasia and autopsied immediately. A third died following prolonged deep anesthesia and was autopsied within 9 hours after death.
In each case the luminal surface of the colon presented the most striking lesions. In two dogs more than 3/4 of the colon was devoid of epithelium and had an irregularly reddened, granular and glistening surface. Islands or plaques of reddened epithelium 12 to 25 mm in diameter remained intact particularly in the anterior 113 of the colon and in the terminal rectum ( Fig. 1 ). On cut section, the exposed submucosa was irregularly thickened and firm. The muscle layers and serosa appeared normal.
In the third dog the colon was shortened to 23 cm and the wall was thickened. The inner surface was reddened and presented a mottled appearance, with portions of smooth epithelium separated from one another by depressed streaks and patches that lacked epithelium and had a granular, glistening surface. The granular depressed lesions were roughly triangular or stellate in shape, 10 to 15 mm on a side, and were usually orientated longitudinally. The granular depressed tracts appeared to segment the epithelium into isolated islands. On cut section the submucosa was irregularly thickened and firm and the muscle layers were thicker than normal, compressed and convoluted. The wall of the cecum was thickened in-two dogs. In one the mucosal surface contained several rough edged, irregular, black colored craters 2 mm in diameter in the fundus and near the ileocecal orifice. In the other the epithelium appeared intact. The third dog had had the cecum removed surgically at an earlier date.
In all three dogs the mesenteric lymph nodes were slightly enlarged and the ileocecal and colic lymph nodes were greatly enlarged. The nodes were uniformly tan in color and slightly moist on cut section.
In two dogs the small intestine was deep brown in color as viewed from the serosa. The wall of the small intestine appeared and felt thicker and more contracted than normal. When operied the epithelium seemed thicker than normal, being 2 mm thick and white in color.
In one dog, a 5 year old female, the thoracic and lumbar vertebrae were fused by severe exostosis which bridged the intervertebral spaces ventrally from T 10 to S 1. The ventral exostoses reached a thickness of 7-9 mm in places. Exostosis was also present along the lateral articular processes and between the dorsal spines.
One dog had severe pustular demodectic mange and accompanying enlargement of superficial lymph nodes.
Other organ systems appeared normal at autopsy.
Bacteriologic and Virologic Findings
The results obtained from bacteriological cultures of tissues taken at autopsy were inconsistent. From one dog nonhemolytic staphylococci were recovered from the liver, no growth was obtained from the spleen, a mesenteric lymph node yielded a member of the Achromobacteraceae and a portion of jejunum, ileum, and terminal rectum yielded Protezls spp., Aerobacter aerogenes, and nonhemolytic clostridia. Smears of these last three tissues revealed Gram positive streptococci as well. Candida albicans was cultured from the jejunum.
Colic and ileocecal lymph nodes obtained aseptically from a second dog yielded coliforms. Cultures of the lesion in the midcolon yielded Protetts spp., Bacteroides spp. and a Gram negative rod which was believed to be a member of the genus Streptonyes or Actinobacillzs. Attempts to culture vibrios or PPLOs failed.
From a third dog cultures of colic lymph node yielded a hemolytic coliform organism. Hemolytic streptococci and coliforms were recovered from the ileocecal lymph node. Cultures of two pieces of colon lesion yielded hemolytic streptococci.
Virus isolation attempts were carried out on portions of colon and on colic lymph nodes from all three cases and no cytopathc agent was isolated.
Histologic Findings
Tissues were fixed in Bouin's solution, embedded in paraffin, sectioned at 6 p, and stained with hematoxylin-eosin.
The most characteristic histologic change which occurred in all three dogs was distention of the lamina propria and submucosa with numerous large macrophages with pink foamy cytoplasm (Figs. 2-7) . In some areas the epithelium and glands appeared essentially normal with only a few macrophages, accompanied by lymphoreticulum cells, in the basal lamina propria (Figs. 2 and 3) . In others the glands were crowded out by greater numbers of macrophages and there were irregularities and breaks in the epithelium (Fig. 7) . Where the epithelium was defective neutrophils accompanied the mononuclear cells in the lamina propria. In more advanced lesions the epithelium was no longer present and the exposed submucosa was covered with a fibrinopurulent membrane. Beneath this membrane as well as beneath most areas of earlier involvement, the submucosa was greatly thickened with a granulomatous lesion (Figs. 2, 4, 7) . This was composed of massive numbers of large macrophages with pink foamy cytoplasm (Fig. 5 ) accompanied by lymphocytes, plasma cells, and interlacing collagen fibers. The reaction was diffuse rather than nodular and giant cells were not present. The depth of the granulomatous lesion was limited by the inner muscle layer.
In some areas of the colon, particularly from the dog least severely involved (case 3), the lamina propria did not contain the macrophages but instead had an increased number of lymphocytes or of plasma cells. In other areas the lamina propria and epithelium appeared normal or showed only a slight increase in lymphoreticulum cells, while the submucosa contained numerous large pink macrophages.
The muscle layers and serosa of the colon were normal. The cecum of two dogs revealed a similar though less severe granulomatous lesion of the lamina propria and submucosa. The craterous lesions seen at autopsy in one cecum were foci where the epithelium had been completely crowded and sloughed off. The cecum from the third dog, i.e. the cecum that had been removed surgically (case 2), showed many lymphoreticulum cells and a few large pink macrophages in the lamina propria and submucosa. The muscle cells in the outer portion of the inner muscle layer contained gray to brown granules surrounding the nuclei.
The ileocecal and colic lymph nodes were enlarged. Cortical nodules were greatly enlarged and hyperactive and blended with adjacent ones to make a greatly thickened cortex. Within these lymph nodes in each case there wereaccumulations of large macrophages with pink foamy cytoplasm similar to those seenin the colonand cecum ( Fig.  8 ). In one case these masses of macrophages were located midcentrally or eccentrically in cortical nodules. In a second case they were present in the medullary cords adjacent to the cortex. The third case contained the masses of macrophages in the centers of cortical nodules, eccentrically in cortical nodules, and within medullary cords. The sinuses contained a variety of cells including macrophages, lymphocytes, plasma cells and neutrophils.
Sections of duodenum, jejunum and ileum were similar in each case. The epithelium was intact. The lamina propria of villi contained an increased number of lymphoreticulum cells, but no macrophages. Submucosal lymph nodules appeared hypertrophied. In the two dogs with the brown intestine at autopsy essentially all muscle cells of the inner muscle layer and many of the outer muscle layer contained numerous gray to brown granules in the vicinity of the nucleus. In the third dog although the intestine appeared normal in color at autopsy, similar granules were found in muscle cells of the outer 113 of the inner muscle layer.
Histologic changes in other tissues were considered insignificant.
Histochemical Findings
Sections of colon and cecum as well as affected lymph nodes and small intestine from the three cases autopsied were subjected to histochemical study. The large macrophages that appeared pink and foamy with hematoxylin and eosin ( Fig. 5 ) were of particular interest. Within the lesions, the great majority of macrophages from the three cases were identical histochemically.
Several stains revealed the cytoplasm of these cells to contain tiny globules and granules of varying sizes. These were best outlined by the Barbeito-Lopez stain which colored the larger globules light purple and the smaller granules dark purple. The globular-granular cytoplasm was lightly outlined by a lack of color by the Giemsa and Ziehl-Neelsen stains. By these techniques many of the pale globules appeared to contain a sickle shaped or rod shaped fleck of stained material. The cytoplasm of the macrophages stained bright purplish red and appeared globular with the periodic acid-Schiff (PAS) stain ( Figs. 3 and 4) . The cytoplasm stained faint red with Oil-Red-0 and light purple with pale globules and granules with the Ziehl-Neelsen stain.
With the Brown and Brenn stain a small number of macrophages were found to contain tiny red rod shaped or comma shaped elements that were about 1,u long and appeared surrounded by a pale colored zone or halo (Fig. 6 ). Macrophages that contained the bacteria-like structures were few in number compared to those that did not. They were present in the lamina propria, beneath what appeared to be relatively intact epithelium in some of the earliest lesions examined. The bacteria-like structures stained red by the Barbeito-Lopez technique and were acid fast negative and Giemsa negative. Fungi were sought with the PAS stain, Gridley's fungus stain, and Gomori's methenamine silver stain, but were not seen.
The PAS stain was used to screen the small intestine and stomach, parenchymatous organs, and lymph nodes of the body other than those draining the colon and cecum in search for PAS positive macrophages. None were seen in lung, liver, kidney, myocardium, small intestine, stomach or tonsil sections. Small numbers of PAS positive macrophages were present in small groups in lymph nodes of the body other than those draining the cecum and colon and in the spleens. The PAS positive macrophages present in the latter tissues were few in number in comparison to the number present in lymph nodes draining the colon and cecum.
The tiny granules seen in the myocytes of the small intestine, which appeared light brown or gray with hematoxylin and eosin, were bright red with the PAS stain and bright purple with the Ziehl-Neelsen and Barbeito-Lopez stains.
Discussion
Examination of the material from the 9 dogs studied reveals an apparently distinct clinico-pathological entity probably best described as a granulomatous colitis of unknown cause.
A study of the potentially pathogenic agents isolated from affected dogs and of pathogenic mechanisms known to produce colitis has been unrewarding. The bacteria that have been isolated represent species commonly found in the intestinal tracts of normal dogs or as secondary invaders in cases of enteritis. The occasional Salmonella spp. isolated are considered of secondary significance as we1112. Candida albicans is found in the intestinal tracts of healthy dogs. When Candida do invade the mucosa of the intestine and produce disease, as they occasionally do in man,lO the organisms can readily be demonstrated in sections6. Neither Candida nor other fungi were found in our sections. Virus isolation procedures have been unfruitful, and the macrophage response is certainly not suggestive of a viral cause.
With the exception of Trichwis, the intestinal nematodes present in affected dogs do not inhabit the colon. Neither Trichuris nor any other nematode has been known to produce lesions of the kind encountered. Cocddia are commonly found only in the small intestine where they produce a characteristic lesion in which numerous organisms are present. Repeated examinations of the feces as well as a lack of trophozoites in sections have ruled out Entumoebu histolytdcu as a cause. Giurdia canis does inhabit the colon and cecum but very little is known of its pathogenic potential. The role played by Giardia or Trichuris as initiator or carrier of some other agent in this disease remains open to question.
The lesions present are not compatible with those of 'immunologic colitis', 8, 28 'hypersensitive enteritis',31 'food allergy',34 'regional enterocolitis'33~ 41, 44 or 'ulcerative colitis '3, 9, 33, 41. A histological study of lesions of varying severity, i. e. lesions that appear to represent various stages of the disease process, suggests the following sequence of events. The earliest change that occurs is an increase in the number of lymphoreticulum cells and some neutrophils in the lamina propria. This is followed very shortly by the influx of the large macrophages. These large cells soon predominate and distend the lamina propria initially beneath an intact epithelium with normal glands (Figs. 2 and 3) . The increasing numbers of macrophages then crowd out the glands (Fig. 7) and later cause an irregular defective intestinal surface and eventual sloughing of the epithelium. At this stage masses of macrophages distend the submucosa as well. In most instances it appears that they enter the submucosa by extension and crowding from the lamina propria through the muscularis mucosae. At times however, they occur in the submucosa without the lamina propria being affected. Once the epithelium has sloughed the submucosa is covered by a fibrinopurulent exudate. As the process continues the submucosa becomes thicker until it is a solid layer of large macrophages ( Figs. 4 and 5 ), lymphoreticulum cells, and interlacing collagen bundles limited in its extent by the inner muscular layer ( Fig. 7) . This reaction apparently starts at numerous foci in the colon which then coalesce. The demarcation between denuded colon and colon with intact mucosa is abrupt in places and gradual in others.
Some disease foci do not show the typical macrophage reaction but instead neutrophilic invasion of the mucosa with lymphocytic, plasma cell and fibroblastic reaction in the submucosa. Areas of this type of reaction are in the minority and are considered atypical. They may represent foci of invasion by opportunists or of altered response because of therapy.
A process similar to that in the colon occurs in the cecum, but the lesion is less advanced. At the same time the lymph nodes draining affected areas, i. e., the ileocecal and colic nodes, undergo hyperplasia of the cortical nodules and accumulate masses of large macrophages similar to those in the colon and cecum (Fig. 8) .
The characteristic macrophages with their foamy globular PAS positive contents and their granulomatous accumulation in the lamina propria, submucosa and regional lymph nodes resemble very closely the macrophages characteristically found in lesions of Whipple's disease. * Whipple's disease is a chronic wasting disease of man characterized by intractable diarrhea, steatorrhea, and weight loss, with associated arthralgia or polyarthritis and generalized lymph node enlargementlg. 3% 35, 49. The onset of gastrointestinal symptoms is often preceded by the arthralgia and/or arthritis. 'Classically the disease persists for several years, the course is progressive in spite of periods of spontaneous remission, and death is usually associated with malnutrition'22. The primary lesion is of the small intestine, where large macrophages with pink foamy cytoplasm distend the lamina propria and submucosa. The mesenteric lymph nodes contain masses of similar macrophages. The globular material in the cytoplasm is PAS positive.
Because of emphasis placed on fatty accumulations in the mucosa and sub-mucosa49 this disease was long considered an intestinal lipodystrophy or lipogranuloma. In recent years, however, greater emphasis has been placed on the PAS positive macrophages.
Several authors, including Whipple in his original description, noted comma shaped, sickle formed, or bacillary formed particles within a number of the macrophages. In the last 3 or 4 years studies with the electron microscope have demonstrated bacteria in the macrophages and extracellularly in untreated cases of Whipple's disease229 25, 48, 50. Thus it has been strongly suggested that the PAS positive material in the macrophages in derived from capsular polysaccharide of phagocytized bacteria23 4, 38 and that Whipple's disease is a bacterial disease.
Whipple's disease is strikingly similar to another disease in animals, one about which much more is known, Johne's disease. Johne's disease is a wasting disease of ruminants characterized by a chronic intractable diarrhea and progressive weight loss. The onset of gastrointestinal signs is preceded by a long incubation period. The primary lesions 'occur from the duodenum to the rectum but are usually best developed in the lower jejunum and ileum'20. Histologically the lamina propria of villi, the submucosa, and the regional lymph nodes contain large numbers of large pink macrophages. In the early stages the macrophagic reaction is preceded by an infiltration of the lamina propria with lymphocytes, plasma cells and eosinophils20. As in Whipple's disease, the villi become club shaped and malabsorption leads to emaciation and death. The cause of Johne's disease is an acid-fast bacillus, My~oba~teriumparal'tlberculosis~4, which can readily be demonstrated in the macrophages in the intestine and lymph nodes. The infection can pass in utero and organisms have been isolated from a variety of parenchymatous tissues as well as milk and urine. Johne's disease is therefore considered a systemic infection with lesions limited to the intestinal tract.
Because Johne's disease is known to be caused by a bacterium, because recent studies have suggested that the cause of Whipple's disease is a bacterium, and because of the close histological similarities between these two diseases and the granulomatous colitis of dogs it would appear that all three entities may have a similar pathogenesis, i.e. : 1. Invasion of the lamina propria of the intestine by a specific bacterium.
2. Response by the host initially with lymphocytes and plasma cells and some polymorphonuclear leukocytes.
3. Infiltration of the lamina propria and later submucosa with macrophages which engulf bacteria.
Distention of the lamina propria and submucosa with large
numbers of macrophages which remain for long periods of time and thus accumulate to the point of causing malfunction of the intestine.
The presence of bacteria-like structures in some macrophages ( Fig. 6 ) in early lesions and beneath relatively intact epithelium in the colon or cecum of the cases presented adds further weight to this hypothesis. Certainly it remains to be established whether the bacterialike structures are indeed bacteria and if they are, whether they are primary or secondary invaders. The relatively small number of macrophages that contain bacteria compared with the total number of macrophages present is not inconsistent with this hypothesis. In Whipple's disease a similar disparity occurs and is generally explained by the further hypothesis that the macrophages are able to readily 'digest' the bacteria but cannot dispose of, and therefore remain filled with the capsular PAS positive material.
One further argument for suggesting that the granulomatous colitis of dogs is a primary bacterial disease is the macrophagic response itself. This response is generally associated with specific systemic bacterial diseases, e. g., leprosy, tuberculosis or brucellosis. The macrophagic response has not been seen in dogs with various other forms of colitis in which secondary bacterial invasion surely must have occurred.
The apparent spread of the disease through the kennel and the response obtained when moderately affected dogs are treated with antibiotics further favors the hypothesis that the condition is a bacterial disease. Hereditary susceptibility factors may play a role in determining why some dogs are affected while penmates are not.
The light brown to light gray granules seen in the myocytes of the small intestine have been described before in dogs28.45. The granules have been called leiomyometaplasts and they were histochemically characterized as 'oxidized or polymerized unsaturated lipid associated with phosphorus surrounding a center containing vicinal glycolic groupsY46. The brown colored intestine seen at autopsy has been called, 'Brown Dog Gut'23. The reason for the presence of the granules and the brown color is unknown, but a large proportion of the cases reported had an associated 'enteritis' 23, 45. A smaller proportion of the cases was associated with pancreatic diseasezs.
Similar granules have been seen in the small intestine of man and in the great majority of cases a gastrointestinal disease was present. More than half of the affected patients suffered from diarrhea or a full blown malabsorption syndrome. The presence of the pigment has been summarized as 'an unspecific phenomenon provoked by a number of disease processes involving the gastrointestinal tract, the liver or the pancreas'ls. Similar pigment granules have been reported to occur 'in the cytoplasm of smooth muscle and endothelial cells' of the small intestine in cases of Whipple's disease22.
The correlation between the leiomyometaplasia and granulomatous colitis is open to question. Four adult dogs from this kennel that showed no evidence of granulomatous colitis and that were examined at autopsy or by biopsy all had leiomyometaplasia of the small intestine.
The spondylosis seen in one dog at autopsy and in one examined clinically and radiologically may only be a coincidental finding; however, it should be pointed out that in man there appears to be an increased incidence of spondylosis deformans in patients with chronic intestinal diseaselt 29. The mechanism of such a relationship is unexplained. In one study ankylosing spondylitis occurred 20 times more frequently in patients with chronic intestinal diseases as in other hospital patient$. The onset of ankylosing spondylitis preceded the intestinal disease in the majority of cases. An increased incidence of ankylosing spondylitis and chronic inflammatory diseases of the bowel in different members of the same family has also been reported29. Because data on the incidence of spondylosis in Boxer dogs are not available the correlation between the spondylosis and the colitis is unclear; however, clinicians feel that spondylosis is common in Boxers.
Reports from pathologists,z1. 28 clinicians,l3 and from kennel owners indicate that granulomatous colitis exists in Boxer dogs in many parts of the country, and may occur in several other breeds as well. The clinical features of this disease appear to be characteristic: 1. Boxer dogs are most commonly affected. 2. Young dogs are most susceptible. 3. Chronic diarrhea is the complaint. Defecation occurs more frequently than 4. Feces are characteristic; they are soft, tan, granular, and glistening; sometimes or 5. The dog is afebrile throughout the illness. 6. There is no dehydration or weight loss until very late in the disease. 7. In a kennel, more than one dog may be affected.
Proctoscopic, radiographic, and the various fecal examinations previously mentioned are all of value in rendering a clinical diagnosis and prognosis. Laparotomy and biopsy may confirm the diagnosis. Surprisingly in many cases the disease appears to be relatively self-limiting and dogs that have had chronic diarrhea in excess of 9 months respond favorably to therapy. normal. always contain blood; and have a characteristic offensive odor. In Whipple's disease 'effective' antibiotics have brought about recoveries after months of continued treatment (often after years of chronic diarrhea). The response to the antibiotics is slow. The first change which occurs is a disappearance of extracellular bacteria from the mucosa of the intestine. This is followed by a disappearance of bacteria from the macrophages as they presumably digest those previously ingested. Finally after additional months, the macrophages with the (presumably indigestible) PAS positve material begin to decrease in number and the intestine gradually regains normal function. Best results in treating Whipple's disease have been obtained by long term therapy with ACTH, corticosteroids, tetracycline, chloramphenicol or salicylazosulfapyridine, used in sequence or in In granulomatous colitis of dogs chloramphenicol appears to be the most effective specific therapeutic agent. Based on limited results thus far obtained it is suggested that affected dogs be treated with chloramphenicol for at least 7 days, that this be followed by salicylazosulfapyridine for 14 days, and that this regimen be repeated for a minimum of 10 weeks. It is suggested that affected dogs be treated initially with appropriate agents to remove endoparasites and protozoa present and with specific antibiotics against Salmonella spp. or Candida if present. combination4. 7, 16, 25, 86, 47.
S.ammav
A disease is described in Boxer dogs clinically characterized by an intractable, sometimes hemorrhagic chronic diarrhea. Nine cases were studied from one kennel. Pathologically the disease is defined as a granulomatous colitis. The histologic lesion is a distension of the lamina propria and submucosa of the colon and cecum with large pink staining macrophages, the majority of which are PAS positive, and some of which contain bacteria-like structures. Lymph nodes draining the cecum and colon contain similar macrophages.
The macrophages, and their contents, are compared to those occurring in lesions of Whipple's disease of man. Whipple's disease is compared with Johne's disease of ruminants.
Based on the histological and histochemical similarities between the granulomatous colitis of dogs and Whipple's disease of man a similar pathogenesis is postulated and similar therapy is suggested. Aufgrund der histologischen und histochemischen Ahnlichkeiten zwischen der granulomatosen Kolitis des Hundes und der Whippleschen Krankheit des Menschen wird eine ahnliche Pathogenese als Ursache vermutet und eine gleichartige Behandlung vorgeschlagen.
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